We demonstrate that the data generating process (DGP) of China's cumulated quarterly Gross Domestic Product (GDP, current prices), as it is reported by the National Bureau of Statistics of China, can be (very closely) approximated by a simple rule. This rule is that annual growth in any quarter is equal to annual growth in its previous quarter plus an error term that is only nonzero in the first quarter of each year and with small variance.
Introduction
Since 1992 In this paper we analyze the time series properties of the GDP series as they are given as aggregates in current prices (100 million Yuan). We will analyze the total GDP series as well as the three sector-specific GDP series, concerning the Primary, Secondary and Tertiary Sectors. We construct time series models for the data covering 1992Q1-2005Q4, and we use these models to forecast the data for 2006Q1 to 2009Q4. The data are presented in Appendix A and B. We also analyze the GDP growth rates at constant prices, and these data appear in Appendix C and D.
The Chinese GDP series in current prices are reported in a format that contrasts with the usual practice in western countries. First, the data are given in cumulated format, that is, Quarter 1 first, and then in Quarter 2 the NBSC presents the sum of Quarters 1 and 2, and so on. Second, when cumulating the data, NBSC also includes revised figures of earlier quarters. Third, after one year, it is only the cumulated value in Quarter 4 (which is of course equal to the sum for that particular year) that is revised. 12 To write it in a more formal way, denote actual, that is, de-cumulated GDP in a single year as
where Q is either Quarter 1, 2, 3 or 4, and T is year. Next, denote r T Q Y , as the first revised value of the quarter, rr T Q Y , as the second revised value, and so on. The data that the NBSC subsequently reports in the Quarters 1 to 4 are thus equal to 1 The practice of presenting cumulated data is a heritage of the planned economy, where macroeconomic data are expected to meet certain targets. By using cumulated data, one can see at a glance to what extent the targets have been met. 2 Since 2003 the NBSC is reporting de-cumulated growth figures in its press releases, but not in the time series on the NSBC website. 
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, and so on, and that is that these data are
difficult to interpret and to analyze as they amount to a mixture of actual figures and revisions. In fact, the actual and revised figures can simply not be identified. A graph of the de-cumulated data which we will not analyze in this paper appears in the Appendix. A third consequence is that a random error term in Quarter 1 will have largest variance, as the forecast errors for subsequent quarters must get smaller due to the accumulation as in
(1).
In this paper we focus on the actual data as presented by the NBSC, that is, those as constructed in (1), the cumulated GDP data at current prices. Additionally, we analyze the time series properties of real growth rates (concerning cumulated GDP at constant prices).
Our rather basic analysis shows that the GDP data (cumulated levels at current prices) can be fitted and predicted with (relatively) great precision. The rule that seems to govern the data is that growth in a quarter, relative to the same quarter in the previous year, is a random walk. Second, as expected, this random walk experiences shocks only in the first quarter, and in the other three quarters, the error term has variance (approximately) equal to zero. In words this means that once the observation in Quarter 1 is known, the data for the rest of the year can be predicted quite accurately. We show that the median percentage error of one-step-ahead forecasts for the actual nominal GDP (in 100 million Yuan) for these quarters has a mean often lower than 1.0%. In terms of decumulated series, such a forecast precision is associated with a de-cumulated series with a very regular seasonal pattern, with a steep trend, and with no important downturns.
GDP growth in constant prices can also be described as a random walk, albeit that the error term variance is much larger. As a result, real GDP growth, as opposed to nominal GDP growth, cannot accurately be predicted through extrapolation.
An analysis of cumulative GDP in current prices
We start with an analysis of cumulative total GDP, as it is given in Figure 1 , for the sample 1992Q1 to 2005Q4. The data seem to have a trend (upwards) and strong and increasing seasonality, which is of course largely due to the accumulation process. It is common in such instances to take logarithms of the data and to use so-called differencing filters to remove non-stationary components, see Franses (1998) 
The L denotes the familiar lag operator and "log" denotes the natural logarithm. In words, the variable in (2) is the change (1-L) in the annual growth rate
per quarter. A graph of the series in (2) is given in Figure 3 .
Approximating the DGP
The time series properties of this variable turn out to have interesting properties, and certainly when compared with GDP data for other countries. The first property is that the mean of the variable in Figure 3 
Forecasts
The expression in (3) says that in all quarters but the first one, the data on GDP in current prices obey the rule: growth in this quarter is equal to growth in the previous quarter. And in the first quarter, the rule is this quarter's growth is growth in the previous quarter plus a non-zero error term. In other words, the actual data
approximately zero except in Quarter 1, which is visualized in Figure 4 .
With the model in (3), we can easily create forecasts for GDP, using the following extrapolation scheme:
, see Franses (1998, Chapter 5) , where t  is an error term with zero auto-correlation. This model is also at the heart of various seasonal adjustment programs.
where h t GDP  denotes the h-step-ahead forecast. In case of recurrent one-step-ahead (static) forecasts, the forecast origin each time moves with one quarter. In case of multiple-step-ahead (dynamic) forecasts, the forecast origin is the same (2005Q4), and in (4) earlier forecasts then replace the future observations.
In Figure 5 we give the multiple-step-ahead forecasts generated from 2005Q4 as the forecast horizon, and the realizations as they are displayed in Appendix B. It is clear from this graph that these multiple-step-ahead forecasts seem to give an adequate impression of the upward trend in China's GDP. The actual forecasts are presented in Table 1 . This table also gives the percentage forecast error. Even though the forecasts are created for years ahead, still the percentage forecast error remains below around 10%.
In Figure 6 we give the one-step-ahead forecasts, where the first forecast origin is 2005Q4, then in becomes 2006Q1 and so on, until 2009Q3. Table 2 presents these forecasts and the percentage forecast errors. As could be expected given (3), the forecast errors in the first quarters are largest, with the exceptionally large value in 2009Q1. So, indeed, it is not easy to forecast first-quarter GDP in current prices in China. In contrast, the forecast errors for the other three quarters are small, as one can safely state that percentage forecast errors below 1% are quite small (for levels of GDP type data). The median error is 0.436 and the median absolute error is 0.599.
The model in (3) suggests that once the first-quarter observation is known, it shall not be too difficult to forecast Quarters 2, 3 and 4. If we thus generate three-step-ahead forecasts for the final quarter (= year) GDP data, we get forecasts of 210236.0 for which is rather small (as compared forecasts for the levels of GDP for other countries).
The three components of cumulated GDP in current prices
Given that total cumulated GDP can be approximated by a simple model as given in (3), it is now of interest whether this also holds for its three components. Following the same approach as in the previous section, it so turns out the nominal GDP for the Primary Sector, for the Secondary Sector and for the Tertiary Sector each can be described by a model like (3) In Tables 3 to 8 we present the multiple-step-ahead forecasts and one-step-ahead forecasts for the three sectors, and we contrast these with the realizations displayed in Appendix B. One can see that these forecasts are again quite accurate, although forecasts for the Secondary Sector seem to be best, except for 2009Q4.
An analysis of growth rates at constant prices
The second important variable that is reported by the National Bureau of Statistics of China is the Growth Rate of Gross Domestic Product at Constant Prices. Dong (2006) discusses the creation of these inflation-corrected growth rates. In contrast to what is common practice in western countries, NBSC does not report a single GDP deflator. In fact, each component of the national accounts has its own deflator. We might therefore expect that modeling and forecasting of this variable would be less easy than in the earlier case of cumulated GDP at current prices.
The relevant growth rates for total GDP appear in Figure 10 and for the three sectors in Figure 11 . In Figure 12 we contrast the growth rates with those of the USA, where one should bear in mind that the Chinese data refer to real growth rates of Given the fact that constant prices GDP cannot be derived as a function of current prices GDP and a GDP deflator, we shall not expect that (3) has predictive value for the models for constant prices GDP. The autocorrelations of the growth rates (total and for the three sectors) show a pattern that is typical for a unit root process (relevant more formal tests confirm this), so we will analyze the growth rates after first differencing, that is, this quarter's growth minus growth in the previous quarter.
For constant prices growth in total GDP we obtain is substantially larger than that for nominal GDP. Anyway, similar to GDP at current prices, it shall thus be most difficult to forecast data in Quarter 1. This is reflected by the one-step-ahead forecasts in Table 9 , where indeed the forecast errors are largest in the first quarter, and notably in 2008Q1 and 2009Q1.
A similar model as in (5) And also here we obtain that error variance in Quarter 1 is the only significant variance, with value 0.867.
For the Secondary Sector GDP growth rates we get Here the error variance in Quarter 1 is 3.339, so one may expect large forecast errors in Quarter 1.
Finally, for the Tertiary Sector we obtain that the growth simply is a zero-mean random walk. The variance of this variable is 1.852 in Quarter 1 and 0.824 in Quarter 4, and otherwise this variance is zero.
In contrast with the GDP data at current prices, the GDP data at constant prices will be much less easy to forecast. This is also reflected by the forecast errors in Tables   10, 11 and 12. In particular, the forecast for 2009Q4 for the Secondary sector is quite off track.
.
Discussion and conclusion
In this paper we have demonstrated that quarterly Chinese GDP time series data, at current prices, can be predicted quite well using very simple extrapolation schemes. The relevance of this extrapolation scheme is in part due to the accumulation process. This forecast accuracy does not only hold for one-step-ahead forecasts, where percentage errors of less than 1% are often found, but also for multiple-step-ahead forecasts where percentage errors are much larger, but still much smaller than what is typically found for other country-specific GDP data. When econometric models are to be developed to predict GDP for China, they should have the challenge of improving this reported forecast accuracy.
In contrast to what is common practice, China does not use a single GDP deflator, but uses various different prices data to correct the current prices GDP to constant prices GDP. This should make the growth rates in constant prices GDP much less easy to model and forecast, which we verified in the second part of the paper. Basically, these growth rates are random walks, with some mild seasonality and with large variance.
Current prices GDP in China is reported in cumulated form. This makes the Quarter 4 observation automatically equal to the year total. The cumulated data contain actual quarterly data and the revisions to earlier quarters. This makes the de-cumulated GDP data less useful as it cannot be identified which part of the de-cumulated observation can be associated with genuine new information and with revisions. This should reduce the usefulness of de-cumulated GDP in econometric models for other macro-economic variables. At the same time, as there is almost no variation in the cumulated GDP data, at least not in Quarters 2, 3 and 4, this particular series is also less useful for subsequent econometric modeling. The only variable that could be considered for modeling and forecasting is the growth rate of GDP at constant prices.
When it comes to forecasting GDP at current prices, the only observation that seems of interest to forecast is the first-quarter observation. Given knowledge of that quarter, the next three quarters within the same year can be predicted with great accuracy.
Finally, GDP growth in constant prices can also be described as a random walk, albeit that the error term variance is much larger. Therefore real GDP growth cannot accurately be predicted through extrapolation.
Appendix A: The data for 1992Q1-2005Q4
Aggregates in current prices, in 100 million Yuan Figure A1 : Quarterly GDP (de-cumulated) as the aggregate in current prices, 1992Q1-
2009Q4

Appendix C: The data for 1992Q1-2005Q4
The data in this , and so on, generated using (4). 
